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Abstract. This paper discusses the development and validation of a new Code of 
Practice for the design of Active Buildings, which will be the main output from 
a Professional Doctorate in the Sustainable Built Environment (D.SBE) research 
project being undertaken by the first author. It sets the context for the Code, 
related to UK, European and Global Climate Change targets, before describing 
the aspirations of the first author to develop the guidance document in 
conjunction with architectural practitioners, combining knowledge sharing and 
education with government targets for reducing energy consumption and 
associated carbon emissions from buildings.  An explanation of the term ‘Active 
Building’ is included and the recently (2019) established Active Building Centre 
is also discussed, to explain the need for the Code of Practice, which will be one 
of the main outputs from the centre at the end of its current three-year programme 
ending in 2022.  Progress on the development of the Code of Practice is 
discussed, including how the document is being tested with Architects and 
students, and how it could align with government policies, as well as enabling 
the roll out of Active Buildings across the United Kingdom (UK). 
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1 Introduction 
This paper discusses the development and validation of a new Code of Practice for 
the design of Active Buildings, which will be the main output from a D.SBE research 
project being undertaken by the first author [1]. The following paragraphs describe 
what an Active Building is and how it relates to the United Kingdom (UK) Government 
targets to tackle global climate change. 
 
In September 2018, the UK Government awarded £36 million of funding for clean 
energy innovation in the construction sector, through the ‘Transforming Construction’ 
challenge within their Industrial Strategy Challenge Fund (ISCF) [2].  This was 
awarded to an academic, industry and government consortium led by Swansea 
University, to prove scalable solutions to enable the construction industry to deploy the 
Active Building concept developed by SPECIFIC Innovation and Knowledge Centre, 
Swansea University, through a National Centre of Excellence, known as the Active 
Building Centre (ABC).  An Active Building is described by ‘Transforming 
Construction’ as “a building which integrates solar generation and storage 
technologies for both electricity and heat within its construction, and which is 
controlled by an intelligent system to optimise energy management and comfort for 
inhabitants. Active Buildings aim to be net energy generators and have the potential to 
utilise the surplus energy to trade.”  [2] The ABC will work to remove barriers to the 
large-scale adoption of Active Buildings on new developments throughout the UK, 
supporting the UK Government’s mission to at least halve the energy use of new 
buildings by 2030, announced in May 2018 as one of their Grand Challenges [3].  
Making buildings more efficient by embracing smart technologies will cut energy bills, 
reduce the demand for energy and boost the UK’s economic growth whilst meeting 
targets for carbon reduction.  
 
The aim of this paper is to demonstrate the need for design guidance to enable 
Active Buildings to be delivered in Practice, which has been identified as necessary by 
the first author.  This will be developed through this research project as a Code of 
Practice or Design Guide which aims to provide designers with guidelines to use when 
designing Active Buildings.  This will be the ABC’s first source of guidance on the 
design of Active Buildings and one of the main outputs of the centre. In developing the 
Code, the first author will use qualitative research methods to engage with practicing 
Architects and architectural students to help ensure the contents are relevant to 
Architects.  Initial development and feedback are discussed in this paper, which will be 
of interest to Architects and others developing design guidance documents. 
2 Context  
Before embarking on the development of a Code of Practice for designing Active 
Buildings, the first author initially undertook a literature review to determine the 
political landscape, the current state of the construction industry and existing work on 
low energy buildings [1].  This is summarized in the following section. 
 
The building and construction sector is responsible for approximately 30% of all 
global energy consumption and the associated greenhouse gases [4].  In the UK, heating 
and powering buildings accounts for 40% of energy use [2].  In addition to preventing 
rising global temperatures by reducing carbon emissions, Active Buildings could also 
help to significantly reduce fuel poverty [5].  In 2016 approximately 23% of households 
in Wales were living in fuel poverty, spending at least 10% of their income on energy 
costs [6].  To set the context for this project, the first author has undertaken a review of 
the energy related targets the UK and Welsh Governments have committed to 
achieving, as well as some of the agreed Global targets, over a period of time from 2001 
– 2018 [7 – 17]. The targets are set to be achieved within the time period 2020 – 2050. 
 
In May 2019, the Committee on Climate Change produced a report entitled ‘Net 
Zero: The UK’s contribution to stopping global warming’ [18], which recognizes that 
as a major contributor to global climate change, the UK now needs to take a leading 
 
role in tackling this.  This supports the Transforming Construction mission, which 
enabling Active Buildings to be designed and delivered in practice will help achieve.  
In other related literature, Moseley [19] in his research into ‘smart buildings’ 
undertaken through the Horizon 2020 programme [20] highlights recent (2016) reports, 
as well as other directives, such as the EPBD [8] published 17 years ago in 2002, 
established to tackle climate change.  The context for the ‘smart building’ projects 
described in his paper is very much aligned to the context for Active Buildings and 
there are many synergies between smart buildings and Active Buildings, which could 
be viewed as a type of smart building. 
 
To further set the context for developing a Code of Practice for designing Active 
Buildings, the first author has also carried out research into the challenges in 
introducing innovation into the construction industry to enable low energy buildings, 
through a series of interviews and workshops with construction industry stakeholders.  
There are many factors for consideration in scaling the Active Building concept to 
enable it to be deployed on building projects across the UK.  Some of the main 
challenges identified in this study were: time, procurement methods, cost, skills, early 
engagement of project delivery teams, aesthetics and planning restrictions, integration 
with Building Management Systems (BMS), maintenance worries, lack of Research & 
Development, lack of knowledge, and risk.  The ABC was established to tackle these 
challenges and reduce the barriers to large-scale adoption of the Active Building 
concept.  The first document to assist the ABC tackle these challenges and enable 
Active Buildings to be delivered in practice, by setting out clear design guidance, will 
be the Code of Practice for designing Active Buildings, developed through this research 
project and discussed in this paper.    
3 Methods 
Qualitative research methods were deployed in this project, with the main 
instruments used being semi-structured interviews and focus groups.  In the first part 
of the pilot project, the first author developed a questionnaire to ask members of project 
delivery teams the main challenges in introducing innovation into the construction 
industry and what would help reduce these challenges or barriers. Rather than issue the 
questionnaire via post or email, it was decided to use the questionnaire as a basis for 
semi-structured interviews and focus groups.  In the first author’s experience, 
interviews and focus groups provide more scope to probe issues, coupled with the fact 
that response rates to questionnaires can be low, so not completely reliable.  Interviews 
and focus groups are often used in qualitative research as the main instrument for data 
collection [21]. 
 
Initially, the first author undertook several semi-structured interviews with Main 
Contractors and Project Managers.  Each interview lasted 90 – 120 minutes and 
provided a good insight into the challenges from the point of view of those responsible 
for delivering building projects.  However, the main focus of this project is on 
architectural practice and, with the first author’s knowledge and experience as an 
Architect in practice, she is aware that Architects and other designers have limited time 
available to spend on non-fee-earning work.  This led her to consider how sufficient 
meaningful data could be obtained, without encroaching significantly on Architects 
time, and in a way to provide some value to the architectural practice.  Ultimately the 
project aims to produce material that will help Architects and other designers to design 
Active Buildings. To aid this, one of the data collection methods identified was to 
develop a Continuous Professional Development (CPD) seminar or workshop, aligned 
with the Royal Institute of British Architects (RIBA) Core CPD Curriculum [22] which 
would provide a platform to discuss the issues explored in this research project.  This 
would enable information to be gathered from groups of Architects via a session held 
within their own practice.  To ensure the session was of value to the Architects, the 
seminar was split into two parts: the first describing Active Buildings, with case study 
examples; the second part taking the form of a workshop to discuss the challenges 
facing the construction industry in 2018/19 and the targets to reduce energy use of 
buildings that have been widely reported [15].  This seminar was also held with one 
building services consultancy.  In total, 49 practitioners took part in these focus groups. 
 
The workshops were recorded through sound recording, and transcribed following 
each session, enabling analysis of the results.  As this research project has evolved, the 
questions asked in the seminars were adapted to reflect the project focus, i.e. to develop 
a Code of Practice for designing Active Buildings, which had not been identified as the 
main project output at the time of the first CPD.  This aligns with the iterative process 
described by Groat and Wang [23] when discussing qualitative research strategies. 
 
The next stage in the project was to develop the Code of Practice, using the feedback 
gleaned from the first part of the pilot project and testing the document as it develops, 
as described in the following sections. 
4 The Code of Practice for designing Active Buildings 
According to the Collins English Dictionary, a Code of Practice is “a set of written 
rules explaining how people working in a particular profession should behave.” [24]. 
Before embarking on the development of the Code of Practice for designing Active 
Buildings, the first author undertook background research, which formed the first parts 
of her Professional Doctorate studies, which included: determining and evaluating 
existing policies and legislation around energy and buildings – UK, Welsh Government 
and Global; Undertaking both a literature review to understand the context and the 
current state of the nation with regards to energy and buildings; Undertaking focus 
groups and interviews to determine some of the anticipated challenges in delivering 
Active Buildings and identify potential solutions. 
 
The process of developing the guidance document is now underway and being 
tested with architectural practitioners and architecture students to ensure the guidance 
 
is suited to Architects, while also ensuring it aligns with the delivery programme for 
the ABC.  
 
The main aim of the Code of Practice is to help Architects and other design 
professionals in the UK embarking on the design and construction of Active Buildings 
to understand how Active Buildings could help address some of the challenges facing 
the construction industry in reducing the energy consumption of buildings; and to 
understand key performance criteria for consideration when designing Active 
Buildings.  The document aims to help Architects design buildings with lower 
operational energy use and lower operational energy costs.  As well as meeting the 
needs of the building owners/occupiers, Active Buildings consider the current energy 
landscape and the need to significantly reduce the energy use of buildings as described 
earlier in the paper. The first iteration will focus mainly on new buildings in the UK 
but will subsequently be developed for retrofit of existing buildings and also buildings 
in other countries.  The first author has established three different ways to test the Code 
of Practice during its development: with architectural practitioners; with architecture 
students; and with architects involved in Active Building projects.  Testing the Code of 
Practice in this way has commenced and the results are discussed in the next section. 
5 Results 
5.1 Architectural student project 
The purpose of undertaking the project with architecture students was to work 
towards changing architectural practice by educating and influencing the next 
generation of practising Architects to understand the concept of Active Buildings and 
to ingrain the Active Building concept into all their designs.  This is critical to ensure 
the mass uptake of Active Buildings by design professionals and the industry as a 
whole.   
 
In December 2018 the first author approached a tutor of architectural students at an 
Architecture School in Swansea, UK, regarding trialling the design guide with students.  
This manifested as a project with a group of first year architecture students, to design 
an Active House as part of their technology module, using the Design Guide developed.  
The students were issued with a project brief, the Active Building concept was 
explained to them through a presentation and tour of two Active Building 
demonstrators.  The students were then issued with the Design Guide and 
supplementary information as it was deemed necessary and the first author attended 
weekly sessions with the students over a three-month period (the duration of the 
project).  Feedback was gleaned from the students at the end of the project through 
discussions and questionnaires to determine their experience of working with the guide.  
The project concluded with a presentation by each of the students and they also wrote 
an essay on the project as part of their assessment. 
 
During the final presentation, it was clear that the students had gained a good 
understanding of Active Buildings.  Their feedback was positive, and all felt they 
understood Active Buildings and their purpose, i.e. to reduce the energy consumption 
of buildings.  The students found the guidance document was clearly structured, easy 
to follow and contained all the information they needed to design an Active House. 
5.2 Architectural practitioners 
In December 2018, the author approached the Director of the Royal Society of 
Architects in Wales (RSAW) – the Welsh branch of the RIBA – to discuss opportunities 
to include a CPD session on Active Buildings to trial the Design Guide under 
development, as part of the RSAW CPD programme in 2019.  Fortunately, timing was 
good, and these sessions were included in the Spring programme to be held in March 
and April 2019.  The session was also featured within the Wales Festival of Architecture 
2019 [25].  Part of the Code of Practice was issued as a Design Guide and the Architects 
were asked to undertake a short design exercise to design an Active House using key 
design criteria set out in the document.  They were then asked to provide feedback, both 
through a discussion and by completing questionnaires.  The purpose of this exercise 
was to gain their feedback on the guide - the level of information provided, the structure 
and whether any additional information would be useful.   
 
It was anticipated that, by linking to the RIBA Core CPD Curriculum, the RSAW 
CPD Programme and the Wales Festival of Architecture, it would be possible to engage 
with a larger number of Architects than might be possible without these connections. 
However, the total number of Architects attending the sessions was fairly low, which 
could have been due to various factors, such as the timing of the session, the length of 
the session, or perhaps the fact that it is not directly related to contracts or regulations.  
The feedback gained from the 10 participants was useful, nonetheless.  The main 
feedback was that although the content was clear and informative, Architects would 
prefer it to be more visual – more diagrams, comparison tables, case studies and bullet 
points rather than paragraphs of text. Some of the Architects commented that although 
they were aware of some of the information included, the document acted as a useful 
reminder to them about key design principles such as use of best practice environmental 
design.  The main difference between practicing Architects and architectural students 
was that Architects are working on real projects with clients and have a duty to offer 
sound advice to clients on the best features to include in their buildings and crucially to 
get the best value for their clients. This led to discussions about anticipated additional 
capital costs and other challenges such as risk, aligning with the feedback from the 
earlier CPD sessions. 
 
To summarise, Architects were seeking information that they could access quickly 
and use to advise their clients on the Active Building concept based on facts and figures 
that demonstrate the benefits of the approach.  It was interesting that the students found 
the text useful, whereas practicing Architects wanted a less wordy document. The first 
author believes this could be due to the fact that Architects in practice already know a 
lot of the information presented from their education and experience, whereas the 
students were learning and did not have any design experience to draw on. 
 
 
5.3 Architect of the Active Building Centre Headquarters 
In 2018, an architectural practice was engaged to design a new flagship building to 
house the ABC.  Their brief was to design an ‘Active Building’, based on two Active 
Building demonstrator case studies – the Active Classroom [26] and the Active Office 
[27].  During the early design process of any building project, when often the only 
consultant engaged is the Architect, there are many issues that need to be considered 
and, as such, it is easy for elements of the design brief to be lost, unless these are written 
down in a document for use as a reference throughout the design process.  At the time 
of designing the ABC headquarters, no Design Guide or Code of Practice had yet been 
developed and the Architects were working to a challenging budget for the size of 
building required, whilst also considering aesthetics, planning requirements, the need 
to meet building regulations [28] and office standards, such as the British Council for 
Offices (BCO) space standards [29].  Therefore, the ‘Active’ elements of the building 
could easily have been lost in the process, had the ABC team not been involved at every 
stage.  On other projects, they would not necessarily be involved so, unless a clear brief 
or guidance is written down, there is no way of ensuring the delivered building will be 
an Active Building.  A Design Guide or Code of Practice stipulating key design criteria 
and explaining why it is necessary to follow these is essential to the successful delivery 
of many Active Building projects across the UK. The first author has interviewed the 
Architect of the ABC headquarters to determine whether such a Design Guide would 
have been helpful in the design of the building.  A draft of the Design Guide was issued 
to the Architect and then the Architect was questioned on the document to determine 
their views on whether it would be a useful document to aid the design process and on 
its content.  The Architects comments are summarized as: It is clear what is meant by 
an Active Building; The content is good, but the document contains a lot of written 
information, organised in a sequential way. However, most Architects do not like 
reading lengthy documents and representing the information more graphically via 
diagrams would be preferable to Architects; Use of case studies within the document 
would also be welcomed; The Architect agreed it would have been helpful to have such 
a document at the start of the project to design the ABC headquarters. 
 
This concurred with feedback from the CPD sessions with groups of Architects.  
The results from all three sets of data collected will now be used to inform the further 
development of the guidance document, using an iterative process.  For future projects 
the Active Building Centre is involved with, it is envisaged that the Design Guide will 
be issued to the design team at the start of a project to provide clarity during the design 
phases. This will provide rigour to designs and enable reliable data to be collected on 
the performance of buildings, which can be measured against criteria set out in the 
Guide. 
6 Discussion 
The literature review and the launch of the Transforming Construction challenge (2018) 
[2] highlighted a need to change the way buildings are designed and delivered, to 
achieve the mission to “at least halve the energy use of all new buildings by 2030” [2]. 
In line with this, the first author developed a methodology to identify a solution to 
enable the design of Active Buildings, which set out to achieve the mission.  This 
involved interviewing and holding focus groups with Architects, Project Managers and 
Main Contractors to identify the challenges in introducing innovation into construction 
projects.  As a response to the challenges identified, the first author made the decision 
to develop a Code of Practice for designing Active Buildings, which she has been 
testing with Architects.  This exercise has proved that the design guidance is needed in 
order to deliver Active Buildings, aligned with the Transforming Construction mission, 
and has provided feedback to aid its development. The next step is to develop the design 
guidance further using this feedback and to test it again once it is further developed. 
7 Conclusions 
This paper has discussed the progression of a D.SBE project focused on developing 
a Code of Practice for designing Active Buildings.  It has described what an Active 
Building is, set out the context for Active Buildings and explained the process of 
developing the guidance document together with the iterative process being used to test 
it with architectural practitioners as it develops.   
 
In order to achieve the aims of the ABC within the timescale of three years, it is 
critical to develop some guidance to aid the process of rolling out the Active Building 
concept.  In this respect, the first author’s research project and the development of the 
Code of Practice for designing Active Buildings will be a valuable contribution to 
helping to achieve the centre’s aims.  This is an exciting opportunity to shape the way 
that all new buildings in the UK, and subsequently other countries globally, will be 
designed and is the first guidance of this kind to be developed.  By testing the guidance 
documents with architectural practitioners, the first author has the opportunity to ensure 
the final document, which will be developed over the next few years, will act as an 
essential document for all designers of new buildings in the UK in the first instance 
contributing to achieving the goals of  the Transforming Construction challenge [2]. 
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